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INFRARED DRIER INSTALLATION FOR PASSING WEB 



Field of the invention, 

5 

The present invention concerns a drier installation for a passing 
web, namely a paper web that has been coated at least on one side in 
order to produce art paper. 

10 Background of the invention. 

More specifically, the infrared drier installation according to the 
present invention consists of, in a traditional way, the gas-heated infrared 
radiant elements, arranged one next to the other so as to form a set of at 

15 least one row stretching in the transversal direction of the web, more 

specifically over the entire width of the web. 

It is known that the energy released by a gas-heated radiant 
element is released for nearly 50% as infrared radiation and for the other 
half as thermal energy of the combustion gases. 

20 Cold air is carried along between the radiant elements and the 

web by the simple fact that the web passes by at high speed. 

In a traditional way, cold air is amongst other things blown 
upstream the radiant elements and between the radiant elements in 
order to reduce the temperature of the combustion gases in the 

25 neighbourhood of these radiant elements. Consequently, the temperature 

of the combustion gases that come into contact with the surface of the 
passing web is thus limited at approximately 300 °C, as a result of which 
the volume of these gases expands, thus supposing the use of powerful 
ventilators to suck these combustion gases and to recycle them, at least 

30 partially, to blow them on the surface of the passing web. 
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The energy released as infrared radiation is capable of 
penetrating in the passing web so as to be absorbed by the said web, 
with an excellent output of the transfer of this radiation energy. 

On the contrary, the dilution of the combustion gases with cold air 
to reduce the temperature of the air and combustion gas mixture that 
comes into contact with the surface of the passing web considerably 
reduces the temperature difference between this mixture of air and 
combustion gas, on the one hand, and the surface of the passing web, 
on the other hand, thus resulting in a important reduction of the output of 
the transfer of thermal energy between the gaseous mixture and the 
passing web that has to be dried. 

Summary of the invention. 

The objective of the present invention is to remedy the 
disadvantages of the existing installations, and to propose an installation 
of the aforementioned type in which the output of the thermal heat 
transfers between the combustion gases and the passing web that has 
to be dried is considerably increased. 

According to the present invention, an infrared drier 
installation for drying a passing web has gas-heated infrared radiant 
elements arranged one next to the other so as to form a unit, which unit 
comprises at least two adjacent rows of gas-heated infrared radiant 
elements stretching out in the transversal direction of the web, 
substantially over the entire width of the web. The infrared drier 
installation comprises means to recycle, at least partially, the 
combustion gases from the gas heated infrared radiant elements. The 
drier installation as subject of the present invention is characterized in 
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that the infrared drier comprises means to avoid the suction of cold air 
between two adjacent rows of radiant elements. 

Because of the high temperature of the combustion gases, the 
thermal energy transfers between the combustion gases and the 
passing web are considerably improved, in proportion to the increase of 
the temperature difference between the combustion gasses and the 
surface of the passing web. 

The thermal output of the drier installation is thus significantly 
improved. 

Such an improvement of the output of the thermal exchanges 
between the combustion gases and the passing web that has to be dried 
allows to consider a reduction of the dimensions of the drier installation, 
and consequently, of the investment for such an installation, in addition to 
the reduction of the operation costs related to the aforementioned 
improvement of the thermal outputs. 

The drier installation as subject of the present invention may 
further comprises means to limit infiltration of cold air and all other 
parasite air infiltration between the passing strip and the radiant 
elements. As an example a cold air blowing device may be installed 
upwards the first rows of radiant elements, blowing air slightly in a 
direction opposite to the moving direction of the web. 

Such means to avoid the suction of cold air between two adjacent 
rows of radiant elements may e.g. be a sealing gasket mounted between 
adjacent rows of radiant elements, or an insulating thermal arc stretching 
out to the neighbourhood of the backside of the radiant elements. 

According to the present invention, the drier installation may be 
equipped with means constituting an insulating thermal arc stretching out 
to the neighbourhood of the backside of the radiant elements, and these 
means constitute an insulating thermal arc with the advantage of 
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peripheral walls that stretch out to closely to the web at least along the 
lateral edges and the upstream transversal edge of the set of radiant 
elements. 

According to the present invention, each radiant element may 
include first detachable connecting devices adapted to cooperate with 
the second detachable complementary connecting devices coupled by at 
least one fixed pipe supplying gas, combustion air or a mixture of gas 
and air, and the first and second detachable connection devices are 
made so as to be joined to one another or loosened from one another by 
one single person placed in front of the front side of the said radiant 
element. 

According to the present invention, the installation may nclude, for 
each row of radiant elements, a supply tube of combustion air placed 
between the radiant elements and the corresponding gas tube, and for 
each radiant element, the corresponding fixed pipe passes, in a 
completely tight way, through an opening made in a first region of the wall 
of the combustion air tube adjacent to the said gas tube, and the 
corresponding supply tubing of the air and gas mixture passes through 
an opening in a region of the wall of the air tube adjacent to the said 
radiant element and has the air inlet opening ending inside the air tube to 
form the mixture of air and gas. 

According to the present invention, the installation may have 
several ventilators arranged according to a row in the transversal 
direction of the passing web, and each ventilator is connected to 
respectively collection hoods and blowing hoods. Preferably each hood is 
covering an identical part of the width of the passing web. The ventilators 
are advantageously situated above the collection and blowing hoods, and 
more preferred adjacent to the corresponding radiant elements, in 
relation to the said hoods. 
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Other particulars and advantages of the present invention will 
appear from the detailed description below. 

Brief description of the drawings, 

5 The attached drawings only have an exemplary non-limitative 

function: 

- Figure 1 is a schematic view in a lengthwise cross-section of 
a realization mode of a drier installation according to the 
present invention; 

10 - Figure 2 is a schematic view of a part of the backside of the 

installation represented in figure 1, in which many parts of the 
installation have been left out to make the figure more clear; 

- Figure 3 is a schematic view of a part, similar to figure 1 , of a 
variation of the present invention; 

15 - Figure 4 is a similar view to figure 3 of another variation of the 

present invention. 

- Figure 5 is a schematic view of an enlarged part of a detail of 
figure 1 s showing a radiant element and the connection 
devices of this radiant element to the gas and combustion air 

20 tubes. 

- Figure 6 is an enlarged view of a detail of figure 5, showing a 
realization mode of the detachable connection devices. 

Description of the preferred embodiments of the invention. 

25 

Figures 1 and 2 schematically represent a drier installation 1 arranged 
above a coated passing web that has to be dried, schematised in 2, that 
moves in the direction represented by the arrow 3, and direction 3 is also 
the longitudinal direction of the installation 1 . 
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The drier installation 1 for the coated web 2 that passes in the 
direction of the arrow 3 has a set of 4 gas-heated infrared radiant 
elements 5 to which the supply of combustion air and gas is ensured by 
the gas 6 and air 7 tubes. 

The radiant elements 5 are arranged one next to the other so as 
to form at least one and preferably several rows 8 5 four rows in the 
represented example, stretching out in the transversal direction 9 of the 
web 2, over the entire width of the web 2. In a traditional way, the front 
side 10 of the radiant elements 5 is the side of these elements adjacent 
to the passing web 2. 

The backside 1 1 of the radiant elements 5 is the side away from 
the web 2 opposed to the said web 2. 

The direction from the front to the back, represented by the arrow 
12, e.g. for installing a radiant element 5, thus is the direction away from 
the web 2, while the direction from the back to the front, represented by 
the arrow 13, e.g. for removing a radiant element 5, is the direction 
towards the web 2. 

.The radiant elements 5 and the air 6 and combustion air 7 tubes 
are supported by a frame, represented as 14. 

The web 2 has been represented horizontally in the figures, with 
the understanding that the installation 1 can be put in front of a web that 
moves in any orientation plane, including the vertical plane. 

In the example represented in figure 1 , the installation 1 has 
means to limit the cold air infiltration between two adjacent radiant 
elements 5; these means can e.g. consist of sealing gaskets , 
represented as 16 in figure 1 , realized in a known sealing material, 
adapted to resist to the temperature of the combustion gases. 
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The drier installation 1 also has means that constitute an 
insulating thermal arc 17 in the neighbourhood of the backside 1 1 of the 
radiant elements 5. 

The installation 1 may have means to limit the cold air 
infiltration, and all other parasite air, infiltration between the passing web 
2 and the radiant elements 5 in view of obtaining as high a temperature 
as possible of the combustion gases between the front side 1 0 of the 
radiant elements 5 and the superior surface 1 5, adjacent to the front side 
1 0, of the coated passing web 2. E.g. the means that constitute the arc 
17 amongst other things may include the peripheral walls 1 8, 19 and 20, 
substantially stretching in the direction 13 perpendicular to the web 2 in 
the direction of the latter, respectively along the lateral 21 and 22 edges 
and the upstream transversal 23 edge of the set 4 of radiant elements 5. 

The radiant elements 5 are designed so as to endure the high 
temperature of the combustion gases obtained in that way. 

The arc 1 7 and the walls 18 to 20 can be added or replace the 
sealing gaskets 16. 

The arc 1 7, substantially parallel to the web 2, the lateral walls 1 8, 
19 and the upstream wall 20, realized in traditional thermal insulation 
materials, known as such, also constitute an enclosed space 24 
providing thermal insulation for a high-temperature internal region 25, 
limited by the passing web 2 from a low-temperature external region 26, 
in which the gas 6 and air 7 tubes, and the frame 1 4 of the installation 1 
are traditionally arranged. 

This enclosed space 24 reduces thermal losses, more 
particularly by radiation and convection, and avoids the infiltration of cold 
air between the radiant elements 5 and between the web 2 and the 
radiant elements 5. 
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Obviously, and as represented in figure 1 , the arc 1 7 has, for 
each radiant element 5, at least one hole, represented as 27 in figure 1 , 
for the passage of at least one back tubing 28 supplying gas, combustion 
air or a mixture of air and gas, coupled to the said radiant element 5. 

In that way, in spite of the important suction effect, created by the 
web 2 that passes at high speed in front of the radiant elements 5 and 
the walls 18, 19, 20, the cold air volume is reduced to a minimum, it 
concerns the cold air volume that infiltrates or enters either between the 
web 2 and the set 4 of radiant elements 5, or between the walls 1 8, 1 9, 
20 and the web 2, or through the arc 1 7 and between the adjacent radiant 
elements 5. The temperature of the combustion gases produced by the 
radiant elements 5 and comprised between the front side 1 0 of each 
radiant element 5 and the passing web 2 is thus maximised. 

This also applies to the quantity of thermal energy released by the 
combustion gases to the passing web 2; this quantity of thermal energy 
is substantially proportional to the temperature difference between the 
temperature of the combustion gases and the temperature of the web 2. 

Obviously, the radiant elements 5 are designed so as to endure 
the temperature of the thus obtained combustion gases, and more in 
general, the temperature that reigns between the arc 1 7 and the web 2. 

The presence of the arc 1 7 and the walls 1 8, 1 9, 20 makes it 
impossible to have access to the backside 1 1 of the radiant elements 5, 
and difficult, even impossible, to have access to the necessary 
connection elements between the fixed gas 6 and air 7 tubes, at the one 
hand, and each radiant element 5, at the other hand. 

According to an advantageous version of the invention, each 
radiant element 5 has first detachable connecting devices 29 adapted to 
cooperate with second detachable complementary connecting devices 
30 coupled by at least one fixed pipe 31 supplying gas, combustion air or 
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a mixture of gas and air. The first and second detachable connection 
devices 29, 30 are made so as to be able to be joined to one another or 
loosened from one another by one single person placed in front of the 
front side 1 0 of the said radiant element 5. They constitute e.g. the 
elements known as such of any known quick connect coupling. 

In the represented example, the first and the second connection 
devices 29, 30 are designed so as to oppose a preset maximal 
resistance and to yield, in a reproducible way, to a load force that 
exceeds this maximal resistance. So, it is e.g. possible to foresee first 
and second connections devices 29, 30 adapted to yield to a load force 
exercised directly on one of the radiant elements 5, on the one hand, at 
the installation of a radiant element 5 by directionally pushing the said 
radiant element 5 from the front to the back of the said radiant element 5, 
in the direction of the arrow 12, on the other hand, at the removal of a 
radiant element 5 by a directional traction from the back to the front of the 
said radiant element 5, in the direction of the arrow 13. 

Obviously, it is very important to make sure that the connection 
devices 29, 30 are situated iathe low-temperature region 26 outside the 
enclosed space 24 formed by the arc 1 7 and the walls 1 8, 1 9 and 20. 

It is also possible to foresee other equivalent connection 
elements, such as e.g. springs that permanently load each radiant 
element 5 in the direction 12 towards the back and that can simply be 
detached with an appropriate tool from the front side of the said radiant 
element 5. 

The fixed gas 6 and combustion air 7 tubes can obviously be 
placed in any possible way in relation to the arc 1 7 , and be connected to 
each radiant element .5 with first and second connection devices 29, 30 
of the type described above. 
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It is clear that the connection of a radiant element 5 to the gas 
tube 6 has to be effected in a completely tight way so as to avoid all risks 
of gas leakages, explosion and fire. 

The connection of a radiant element 5 to the air tube 7 can be can 
be effected in a non-tight way, as a small air leakage can even help to 
cool down the corresponding connection devices. 

In the realization method represented in figure 1 and of which a 
detail is represented schematically in figures 5 and 6, the installation 1 
has one gas tube 6 for each row 8 of radiant elements 5. 

Each gas tube 6 has, for each radiant element 5, a fixed pipe 31 
that supplies gas to the said radiant element 5. As described above, 
each radiant element 5 has on its backside 1 1 a back tubing 28 supplying 
a mixture of air and gas that is adapted to be directly coupled in a 
detachable and tight way to the corresponding fixed gas pipe 31 . 

The fixed pipe 31 or the back tubing 28 has an air inlet opening 32 
adapted to communicate in any possible way with the corresponding air 
tube 7 to form the mixture of air and gas, necessary to the good 
functioning of the corresponding radiant element 5. 

In the realization method represented in figures 1,5 and 6, the 
installation 1 has, for each row 8 of radiant elements 5, or for several 
rows 8 of radiant elements 5, two in the represented example, a 
combustion air supply tube 7 placed between the radiant elements 5 and 
the corresponding tube, or the corresponding gas tubes 6. 

For each radiant element 5, the combustion air tube 7 has 
opposite openings 33, 34 respectively made in two opposite regions 35, 
36 of the wall 37 of the air tube 7, a first opening 33 that is made in a first 
region 35 adjacent to the radiant element 5, and a second opening 34 
that is made in a second region 36 adjacent to the gas tube 7. 
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Through each of the openings 33, 34 passes the corresponding 
fixed pipe 31 or the corresponding back tubing 28. 

In the example represented in the figures, the corresponding fixed 
pipe 31 passes in a tight way through the first opening 31 made in the 
first region 34 of the wall 37 of the combustion air tube 7 adjacent to the 
gas tube 6. 

The corresponding back tubing 28 supplying the mixture of air and 
gas of the concerned radiant element passes through the second 
opening 34 made in the second region 36 of the wall 37 of the air tube 7 
adjacent to the corresponding radiant element 5. The back tubing 28 has 
the air inlet opening 32 that ends inside the air tube 7 to form the mixture 
of air and gas necessary for the functioning of the radiant element 5. 

In this installation, the gas 6 and air 7 tubes are indeed installed in 
the low-temperature region 26 outside the arc 1 7 and at the walls 1 8, 1 9, 
20. The same goes for the fixed pipe 31 and the back tubing 28 of each 
radiant element 5 that are cooled down by the combustion air circulating 
in the tube 7. 

In addition, the drier installation 1 has first collection devices, 
schematised by the arrow 38 in figure 1 a to collect downstream the 
radiant elements 5 at least a part of the warm combustion gases 
produced by the said radiant elements 5, and first blowing devices, 
schematised by the arrow 39, to blow on the passing web 2, 
downstream the first collection devices, air that is warmed up by a part of 
the combustion gases that were collected before. 

in that way, it is possible to blow on the passing web either only 
previously collected combustion gases, or a mixture of cold air and 
combustion gas or air that is warmed up in a heat exchanger by thermal 
exchange with at least a part of the combustion gases, or any other 
mixture of cold air, and/or warm air, and/or combustion gas. 
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The installation 1 also has, advantageously, downstream the first 
blowing devices 38 other collection devices, schematised by the arrows 
40 in figure 1 , to collect the mixture of warm gases present on the 
passing web 2, and other devices, schematised by the arrows 41 in 
5 figure 1 , to blow on the passing web 2 a mixture of warm gases. 

It is known to use at least one ventilator connected to the first and 
the other collection and blowing devices 38, 39, 40, 41 respectively by 
means of a realization method of the present invention schematised in 
figures 1 and 2, the drier installation 1 has several ventilators, 

10 schematised in 42, arranged according to a row stretching out in the 

transversal direction 9 of the passing web 2. Each ventilator 42 is 
connected to suction hoods, schematised in 43, and to blowing hoods, 
schematised in 44, respectively covering a largely identical part of the 
width of the passing web 2. 

15 The ventilators 42 are advantageously situated above the 

collection and blowing ducts 43, 44, and adjacent to the corresponding 
radiant elements 5, in relation to the hoods 43, 44. 

This arrangement allows to leave put the traditional hoods, that 
stretch out along the entire width of the passing web 2, connected by 

20 ducts to one single powerful ventilator that, because of its size, has to be 

installed at a distance of the passing web 2. 

On the contrary, the aforementioned arrangement allows to install 
several ventilators 42 of smaller size close to the collection and blowing 
hoods 43, 44 that are also small-sized themselves. 

25 In the realization mode schematised in figure 3, the first collection 

devices 38 are not connected to a ventilator and are for instance suction 
devices combining an injection of compressed air towards the back in 
the direction 12 perpendicular to the web and away from the latter, in 
combination e.g. with Venturis to guarantee the suction of the hot 
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combustion gases with means that, in comparison to a ventilator rotor, 
better endure the high temperature of these gases. 

The thus sucked combustion gases that are diluted with cold air 
can be taken back and blown in any way, e.g. by ventilators, on the 
5 passing web; the installation has, as described above, a set of blowing 

and suction ducts alternated for each ventilator. 

In the realization mode schematised in figure 4, the installation 
has an insulation thermal arc 45 placed between the radiant elements 5 
and the first 38 combustion gas collection means, so as to extend the 
10 contact between the passing web 2 and the hot combustion gases. 

The insulation arc 45 advantageously has lateral walls (not 
represented), to maintain the combustion gases in the volume 45a above 
the passing web 2. 

In that case, it is possible not to foresee the other collection and 
15 blowing devices 40, 41 . 

To lock and block each radiant element 5 so as to avoid vibrations 
during the functioning of the installation 1 , or an inopportune removal of a 
radiant element 5, the drier installation 1 has locking devices of any 
known type to lock each radiant element 5 in its working position. These 
20 devices are advantageously designed so as not to require any manual 

intervention at the backside 1 1 of the corresponding radiant element 5, 
and for instance, to oppose to all possible rotations of this radiant 
element 5. 

In the example of figure 5, the locking devices constitute of a 
25 sliding plate 46 adapted to slide parallel to the web 2 in one direction and 

the other according to the arrow 47, that can be, freely chosen, the 
longitudinal direction 3 or the transversal direction 9 of the passing web 
2. The plate 46 has, for each radiant element 5, an edge 48 adapted to 
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penetrate in a notch of the corresponding back tubing 28 in order to lock 
the radiant element 5 in its working position. 

In addition, the installation 1 advantageously has, for each radiant 
element 5, means to insulate the backside 1 1 and the entire back part 
situated between the insulating arc 17 and the said radiant element 5 
from the warm combustion gases, in view of increasing the resistance to 
the new thermal loads. 

In the represented example, each radiant element 5 is enveloped 
by a peripheral jacket 50 stretching out in the direction 1 2 perpendicular 
to the passing web 2. 

The jacket 50 stretches out towards the back from the front side 
1 0 to the surface 51 of the insulating thermal arc 17 facing the passing 
web 2. The jacket 50 allows to limit the contact between the backside 1 1 
of the radiant element 5 and the combustion products. 

This device more particularly allows to avoid an undesired 
warming-up of the mixture of gas and combustion air that arrives through 
the back tubing 28. 

Each radiant element 5, or the peripheral jacket 50 enveloping 
each radiant element 5, advantageously has one or more bulges, 
schematised as 52 in figures 2 and 5, protruding in a direction parallel to 
the web 2. The bulges 52 are so dimensioned that they rest on a radiant 
element 5, or on the peripheral jacket 50 of a radiant element 5 3 adjacent 
in order to centre each radiant element 5 in relation to the adjacent 
radiant elements 5 against all possibilities of pivoting around the axis 53 
of the back tubing 28 that is confused with the axis of the fixed pipe 31 . 

Figures 5 and 6 represent a preferential realization mode of the 
first and second detachable connection devices according to the present 
invention. 
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The back tubing 28 and the fixed pipe 31 are conformed so that 
the one (here the fixed pipe 31) constitutes a female sleeve 54 having on 
its interior peripheral surface 55 at least one annular groove 56 3 while the 
other (here the back tubing 28) constitutes a male tubular organ 57 
5 adapted to be inserted inside the female sleeve 54. 

The male tubular organ 57 has on its external peripheral surface 

58 at least one annular groove 59. The annular grooves 56 and 59 are 
made in such a way that, in the up position of the tubular organ 57 inside 
the sleeve 54 represented in the figures, the two annular grooves 56, 59 

10 are situated substantially opposite of one another so as to form an 

annular aperture 60 in which an annular spring 61 is inserted. 

Conversely, the back tubing 28 could be realized as a female 
sleeve and the fixed pipe 31 in the form of a male tubular organ. 

The annular spring 61 imprisoned in the annular grooves 56 et 59 
15 can be put under pressure by a forward traction in the direction of the 

arrow 13 so that, in an elastic way, it comes in the only annular groove 

59 of the back tubing 28 in order to allow the radiant element 5 to be 
extracted removed the front. 

On the contrary, in order to fasten a radiant element 5 on the fixed 
20 pipe 31 , the male tubular organ 57 with the annular spring 61 held by the 

annular groove 59 is inserted inside the female sleeve 54, in the direction 
of the arrow 1 2 towards the back. 

The flattening 62 with truncated cone shape that widens towards 
the front, in the direction of the arrow 13, at the downstream end 63 of 
25 the female sleeve 54, obliges the annular spring 61 , when the radiant 

element 5 is pushed towards the back in the direction of the arrow 12, to 
deform elastically so that it completely comes inside the groove 59 until 
the said groove 59 is situated opposite of the groove 56 of the sleeve 54 
in order to allow the annular spring 61 to take its normal shape. This thus 
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constitutes a detachable connection method, comparable to a quick 
connect coupling, of the radiant element 5 on the female sleeve 54 of the 
fixed pipe 31 . 

A sealing gasket 64 is, in a traditional way, inserted in a second 
annular groove 65 of the external peripheral surface 58 of the male 
tubular organ 57 of the back tubing 28. 

In order to accurately define the up position of the male tubular 
organ 57 inside the fixed pipe 31 , this organ 57 presents a receding 
supporting face 66 that substantially hits a complementary protruding 
supporting face 67 of the fixed pipe 31 . 

The fixed pipe 31 is connected in a leak proof way, e.g. by 
screwing with addition of any known material guaranteeing a gastight 
connection, in a tapped hole 68 made in the wall 69 of the gas tube 6. 

The tightness between the fixed pipe 31 and the edges of the 
second opening 34 of the air tube 7 is e.g. realized by means of an 
annular sealing gasket 70 put in an annular groove 71 made on the 
external peripheral surface 72 of the fixed pipe 31 . 

In order to simplify the installation of the radiant element 5, the 
passage of the back tubing 28 through the first opening 33 in the first 
region 35 of the wall 37 of the air tube 7 5 is non-tight. 

To that end, the back tubing 28 has an external sleeve 73 that 
envelops the back tubing 28 and of which the external peripheral surface 
74 is slightly tapered off towards the back in the direction of the arrow 12, 
to guide the passage of the back tubing 28 in the first opening 33, and 
avoid inconvenient play. 

The tightness between the external sleeve 73 and the edges of 
the first opening 33 is unnecessary to the extent that air leaks, if any and 
in any case weak leaks, do not present any inconvenience and on the 
contrary present the advantage of cooling down, if necessary, the region 
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situated between the air tube 7 and the backside 1 1 of the radiant 
element 5. 

On the figures, it can be seen that, in order to simplify 
manufacture and maintenance, the back tubing 28 has a first piece of 
tube at the front 75, containing the air inlet opening 32 and a second 
piece of tube at the back 76, of which the inner diameter is slightly 
smaller than the inner diameter of the first piece 75 that is fastened e.g. 
by screwing to the back end 77 of the first piece 75, that constitutes the 
aforementioned male tubular organ 57. 

The second piece of tube at the back 76 has at its front end 78, 
an organ 79 that functions as a gas injector in the interior volume 80 of 
the back tubing 28. 

The back tubing 28 thus holds the gas injector 79 and the opening 
32, in general calibrated, that are consequently accessible when the 
corresponding radiant element 5 is disassembled. 

Obviously, the present invention is not limited to the realization 
modes described above; and many changes and modifications can be 
made thereto without leaving the scope of the invention. 

It is more particularly possible to use equivalent connection 
devices, other than the ones describes and adapted so as to allow the 
installation and the removal of a radiant element 5 at the front, e.g. 
connection devices with bayonet-fastening, with the understanding that it 
has in all instance to be possible to obtain a tight connection between the 
tubing 28 and at least the gas tube 6. 



